




































































































Concept Isp  T/Weng
(sec) (kW/kg) (kN/kN)
Nuclear Pulse1 5,000 1250 5
Fusion – Inertial 
Confinement
IEC2 50,000 1200 0.5
ICF3 13,000 10 0.02
Fusion – Magnetic 
Confinement
Spherical Torus3 35,000 10 0.006
Gas Dynamic Mirror3 110,000 4 0.0007
Pulsed FRC3 100,000 15 0.003































































































































































































































































































































Unproven Technology (TRL 1-3) Demonstrated Technology (TRL 4-6) Operational Systems (TRL 7-9)
*Performance curves are conjectural!  Do 
not use for calculation.
Missions vs. Propulsion Technologies
• Each propulsion 
category can be 
expanded into 
individual propulsion 
concepts
• Nuclear Thermal is 
expanded here
• Individual concepts are 
mapped inside bubble 
with dependancies
shown by arrow 
NERVA/
Rover
Particle 
Bed Molten 
Salt
Twisted 
Carbide
Advanced
Fuels
Gas Core
Propulsion Research Effort
• Oberth two‐burn maneuver is little known but 
worthwhile for solar escape applications
• Producing total DV using Oberth maneuver is 
infeasible
• Accelerations achievable by planned 
propulsion systems will benefit from Oberth
maneuver
Conclusions
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